The genetic influence on body and adipose tissue characteristics of newborn pigs and their correlations to growth rate, BW, body length, backfat thickness and adipocyte size in the outer and inner layers of backfat in 8d-old Large White piglets were determined. Samples of adipose tissue were obtained by biopsy. pigs were born to 32 sows mated with the same boar. Heritability and genetic correlations were estimated with dam component of variance; therefore, bias due to common environmental effects cannot be excluded. The heritability estimate for adipocyte volume (39 f .28) was higher than that for backfat thickness at the first and last thoracic vertebrae (SO f .22; .63 f .24) and for body weight (.59 f .23) at 8 d. Backfat thickness was more closely related genetically and phenotypically to body weight and length than to adipose tissue cellularity. Heritability estimates were .75 f .28 for gain from 8 d to weaning and from weaning to 95 d (probably because of common environmental effects) but were .31 * .20 for ADG from 95 d to slaughter. Characteristics at 8 d were closely correlated phenotypically with growth rate until weaning. These correlations became lower in the two subsequent periods (to 95 d and to slaughter). Corresponding genetic correlations were nonsignificant.
development. Differences in cellularity of adipose tissue between obese and lean strains of mature pigs have been reported ( H d and Men, 1977; Etherton, 1980; Hausman and Martin, 1981; Scott et al., 1981) ; such differences also are evident in neonatal and fetal periods, with obese strains having larger adipocytes than lean strains do (Hausman et al., 1983; Hausman, 1985; Mersmann, 1986) .
These studies, which deal with genetic extremes, suggest that relations between histological conditions at birth and subsequent development of adipose tissue also exist in pig populations with a "normal" range of adiposity.
The objectives of this study were 1) to examine connections between certain body and fat characteristics at the age of 8 d, assessing the impact of genetic factors and 2) to evaluate genetic and phenotypic correlations between A surgical biopsy was performed at the first thoracic vertebra using sterile scalpels and forceps to remove a sample (1 x .5 cm of cut area) including the skin and all the underlying adipose tissue, in which both the outer and inner layers were readily distinguishable. The biopsy was preceded by local cryoanaesthesia with ethyl chloride and followed by treatment to disinfect the wound.
Fat cell diameter was determined on cryostat sections according to the method of Sjostr6m et al. (1971) . Two hundred fat cell diameters were measured for each layer (outer and inner) of each sample, removing the slice from the central zone.
At 20 Pigs were slaughtered at two distinct weights (light, 95 kg; heavy, 145 kg) according to groups determined at random at weaning, assuring a balance within sex and litter. Slaughter weight was reached by 253 pigs (138 castrated males and 115 females; 129 light-weights and 124 heavy-weights).
Statistical analyses for the data collected at 8 d of age were based on a least squares procedure (Harvey, 1987) The model used to analyze growth data up to slaughter included the weightclass factor.
Sow (02d> and residual (&a components of variance were employed to estimate heritability according to the formula: h2 = 402d/(202d
In the absence of sire family variance, the denominator has this form to obtain the whole additive genetic variance. The dam component of variance, 02d, contains onefourth the additive genetic variance, and the full-sib family component, 02e, contains one-half of the additive variance. Sow and residual components of variance and covariance also were used to estimate coefficients of genetic and phenotypic correlation. Standard errors of heritability and genetic correlation estimates were based on modified formulas of Swiger et al. (1964) 
Results and Dlscussion
Least squares means for characteristics of piglets at 8 d of age are presented in Table 2 . Weight and body length were nearly identical for males and females, but males had thicker dorsal fatty tissue at the first thoracic vertebra; no statistical evidence suggests analogous differences in adipose cell size. BacHat thickness at the first thoracic vertebra seems to be high but corresponds to the analogous postmortem measurement in piglets of the Same age in another experiment (Geri et al., 1989) and agrees with published findings (Manners and McCrea, 1963; Lodge et al., 1978) concerning the high growth rate of porcine fat during early postnatal development.
The sow effect was significant for all these characteristics (Table 3) . Corresponding h2 values appear high; probably they have been overestimated because their calculation was based on maternal variance component, which is known (Falconer, 1964) For the other characteristics here considered, no comparative data have been found except an estimation of h2 of .64 for body length determined at birth (Bhatia and Sharma, 1985) . However, the high h2 estimates of cellularity are in general agreement with Martin (1981}, Hausman et al. (1983) and Mersmann (1986) , who found greater cell sizes in obese strains than in lean strains at the end of gestation or immediately after birth. 
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McKay and Gamett (1986) and Fredeen and Mikami (1986b) . Overestimation therefore is probable, owing to the nonadditive genetic effects and the common and maternal environment influence, on whose intensity, however, the literature is not in complete agreement. In fact, for weekly weight change during the first 5 wk, Ahlschwede and Robison (1971) found that the postnatal effects (due to nurses) were two to four times as large as prenatal effects (due to dams); for preweaning gain, McKay and Garnett (1986) found that prenatal effects were more important than postnatal ones. The heritability estimate of growth during the first 2 mo after weaning was analogous to that of ADG from 8 d to weaning even though, in this phase, one can hypothesize that the influence of the maternal environment should substantially decline or be absent (Ahlschwede and Robison, 1971; McKay and Gamett, 1986 ).
Finally, ADG from 95 d to slaughter had a lower h2 value, analogous to those found by Fredeen and Mikami (1986a) , Johansson et al. (1987) and Bereskin (1987) with paternal halfsib analysis and lower than those found by Freeden and Mikami (1986a) and Bereskin (1987) with maternal half-sib analysis. Table 6 presents correlation coefficients between the various characteristics of piglets at 8 d; diameters are not reported because their correlations are analogous to those of corresponding volumes. Phenotypically, all the characteristics were highly correlated. Comparison between cell size and backfat thickness, however, shows that the latter was more closely correlated to the body measures (weight and length).
Genetic correlations make even clearer the contrasting relationship of fat thickness and adipocyte volume with body weight. Significant genetic correlation coefficients of body weight with fat thickness were found, but not with adipocyte volume. Heavier litters at this age have more highly developed dorsal fat, but not necessarily greater adipose cell size. This relative genetic independence between body weight and adipocyte volume seems to agree with literature findings. Here, again, one must refer to studies comparing obese and lean strains. Hausman et al. (1983) , with pigs at 110 d of gestation, as well as Hausman and Martin (1981) and Mersmann (1986) , with piglets in the first phases of postnatal development, found larger adipocytes in obese than in lean strains; no relationship to body weight was noted. However, Mersmann (1986) , in newborn piglets, and Hausman (1985) , in 90-d-old fetuses, found larger adipocytes but lower body weight in the obese strains. Adipocyte volume had a positive genetic correlation with fat thickness at the last thoracic vertebra. Finally, at this age a close behavioral analogy in the adipocyte sizes of the two layers is detectable both by the coefficients of correlation with the other characteristics and by the perfectly reciprocal genetic association (rg = 1.04). Campbell and Dunkin (1982) found that birth weight had no effect on the young (up to 11.5 kg) pig's growth performance.
Genetic correlations were modest and not statistically significant, with the exception of weight at 8 d with ADG from 8 d to weaning, which probably is affected by extragenetic factors common to litters in both periods (up to 8 d and from 8 d to weaning).
Implications
A genetic influence on adipose tissue cellularity in early stage of life cf the pig is confirmed, but the evidence of genetic correlation between body and fat characteristics at 8 d and growth up to slaughter is lacking. Before practical applications of the results of this work could be possible, further investigation is required to evaluate separately the additive genetic, maternal and common environmental effects on these characteristics. 
